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[SOLUTIONl 

My invention contemplates a manufacturing 
method of unsintered nickel electrode for 
alkaline storage battery by consisting of a 
process 1 producing a composite particle 
powder B, wherein sodium hydroxide aqueous 
solution is added to a composite particle 
powder A fomiing (beta)-CoOOH layer on the 
surface of a solid solution mainly comprising a 
nickel hydroxide particle or a nickel hydride, 
before a heat processing is carried out thereto 
in the presence of oxygen by 50-200 degrees C 
to vary (beta)-CoOOH layer to a sodium 
containing cobalt compound layer, and a 
process 2 producing an unsintered nickel 
electrode by using the composite particle 
powder B as an active material powder. 

[EFFECTS] 

It Is an object of the present invention to provide 
a manufacturing method for an unsintered 
nickel electrode for alkaline storage battery 
showing very high utilization factor for active 
materials. 




s g I s g s 
Vertical axis: Utilization factor for active materials. 
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Horizontal axis: Charge and discharge cycle. 
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[CLAIM 1] 

A manufacturing method of unsintered nickel 
electrode for alkaline storage battery consisting 
of a process 1 producing a composite particle 
powder B, wherein sodium hydroxide aqueous 
solution is added to a composite particle 
powder A fonming (beta)-CoOOH layer on the 
surface of a solid solution mainly comprising a 
nickel hydroxide particle or a nickel hydride, 
before a heat processing is canried out thereto 
in the presence of oxygen by 50-200 degrees C 
to vary (beta)-CoOOH layer to a sodium 
containing cobalt compound layer, and a 
process 2 producing unsintered nickel electrode 
by using the composite particle powder B as an 
active material powder. 



[CLAIM 2] 

The manufacturing method of unsintered nickel 
electrode for alkaline storage battery described 
in Claim 1, wherein the solid solution particle 
mainly comprising a nickel hydroxide is a solid 
solution of nickel hydride using at least one 
element selected from cobalt, zinc, cadmium, 
calcium, manganese, magnesium, bismuth, 
aluminum, and yttrium. 
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[CLAIM 3] 

The manufacturing method of unsintered nickel 
electrode for alkaline storage battery described 
in a Claim 1 or 2, wherein the composite particle 
powder A is produced by mixing 100 mol part of 
nickel hydroxide powder or nickel hydride and 1 
to 20 mol part of metallic cobalt powder in an 
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aqueous alkali solution to form a cobalt hydride 
layer on the surface of the solid solution mainly 
composing nickel hydride powder or nickel 
hydride, before the cobalt hydride layer is 
oxidized with an oxidizing agents to vary to 
(beta)-CoOOH layer. 
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[CLAIM 4] 

The manufacturing method of unsintered nickel 
electrode for alkaline storage battery described 
in Claim 3, wherein the cobalt compound 
powder is a cobalt hydroxide powder or cobalt 
oxide powder. 



[CLAIM 5] 

The manufacturing method of unsintered nickel 
electrode for alkaline storage battery described 
in Claim 3 or 4, wherein an aqueous alkali 
solution is sodium-hydroxide aqueous solution, 
potassium hydroxide aqueous solution, or 
lithium hydroxide aqueous solution. 



i^MXhh 3 ~ 5 C» V ^ T 
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[CLAIM 6] 

The manufacturing method of unsintered nickel 
electrode for alkaline storage battery described 
any one of Claims 3 to 5, wherein an oxidizing 
agents is peroxo potassium sulfate, peroxo 
ammonium sulfate, peroxo sodium sulfate, 
sodium hypochlorite, potassium permanganate, 
or hydrogen peroxide. 



[DETAILED DESCRIPTION OF INVENTION] 
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[TECHNICAL FIELD] 

This invention relates to the manufacturing 
method of unsintered nicl<el electrode used for 
a positive electrode of an alkaline storage 
battery and more particularly to the 
manufacturing method for obtaining unsintered 
nickel electrode for alkaline storage battery 
showing a high utilization factor of an active 
material. 

[0002] 
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[PRIOR ART and PROBLEM ADDRESSED] 

As the positive electrode of alkaline storage 
batteries, such as the nickel-hydrogen storage 
battery and the nickel-cadmium storage battery, 
the sintering expression nickel climax formed by 
making the sintering substrate which 
substrates, such as the punching steel plate, 
were made to sinter nickel powder, and was 
obtained impregnate an active material (nickel 
hydroxide) often is known. 



[0003] 

In order to increase the fill of an active material 
in the sintering expression nickel climax, the 
great sintering substrate of porosity needs to be 
used. 

However, since the bonding between the 
nickel particles by sintering is weak, if it 
enlarges porosity of a sintering substrate, a 
nickel particle will become easy to drop off of a 
sintering substrate. 

Therefore, porosity of a sintering substrate 
cannot be practically made greater than 80%. 
So there is a problem that the quantity which 
can fill an active material is few in the sintering 
expression nickel climax. 

Moreover since the pore size of the sintered 
compact of nickel powder is as small as 10 or 
less micrometers generally, it must carry out by 
the solution impregnation method which needs 
to perform repeatedly filling to the sintering 
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substrate of an active material a complicated 
impregnation process several times. There is 
also a problem of the above. 
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[0004] 

Therefore, in recent years, the unsintered nickel 
electrode is proposed. 

An unsintered nickel electrode is produced by 
filling the kneaded material from paste to slurry 
of an active material (nickel hydroxide) and 
binder (methylcellulose aqueous solution etc.) 
on the substrates with great porosity (foam 
metal plated with the alkali-proof metal). 

In the unsintered nickel electrode, since the 
substrate with great porosity can be used (a 
substrate with a porosity of 95 % or more can 
be used), while the fill of an active material can 
be increased, filling to the substrate of an active 
material is easy. 



[0005] 

However, if the substrate with great porosity is 
used that the fill of an active material should be 
increased in an unsintered nickel electrode, the 
collector capability of a substrate will become 
bad. 

The utilization factor of active material 
reduces. 
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[0006] 

As a method for obtaining the high unsintered 
nickel electrode of the utilization factor of active 
material, composite particle powder which 
coated the surface of a nickel-hydroxide particle 
by cobalt hydroxide is used as active-material 
powder (refer to Unexamined-Japanese-Patent 
62-234867 gazette). Composite particle powder 
which coated the surface of a nickel-hydroxide 
particle by oxy cobalt hydroxide ((beta)- 
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CoOOH) is used (refer to Japanese Patent 
Publication No. 8-24041 gazette). The above is 
proposed earlier. 

The any method also planned to obtain the 
high unsintered nickel electrode of the utilization 
factor of active material by forming conductive 
layer on the surface of a nickel-hydroxide 
particle. 

In addition, when coating the surface of a 
nickel-hydroxide particle in the cobalt hydroxide 
layer, cobalt hydroxide dissolves in alkali 
electrolyte and produces HCo02-. This re- 
precipitates as cobalt hydroxide on the nickel- 
hydroxide particle surface. 

When the electric potential of a positive 
electrode consists noble at the time of charging, 
re-precipitated cobalt hydroxide changes to oxy 
cobalt hydroxide, which has conductivity. 
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[0007] 

However, according to the place, which the 
present inventors examined, the utilization 
factor of active material improves by forming an 
oxy cobalt hydroxide layer as conductive layer 
on the surface of a nickel-hydroxide particle. 

However, it is difficult to obtain the very high- 
unsintered nickel electrode of the utilization 
factor of active material. 
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[00081 

Then, it studied earnestly. 
As a result, the present inventors discovered 
that when composite particle powder to which 
the electric conductivity coated the particle 
surface of a nickel hydroxide with the specific 
high compound as active-material powder 
compared with oxy cobalt hydroxide is used, 
conductivity between active-material particles- 
will become further satisfactorily, and that 
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[0009] 

This invention is made based on such findings, 
comprised such that it aims at providing the 
manufacturing method for obtaining the very 
high unsintered nickel electrode for alkaline 
storage batteries of the utilization factor of 
active material. 



[0010] 
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[SOLUTION OF THE INVENTION] 

To accomplish the purpose of the above, with 
the manufacturing method of the unsintered 
nickel electrode for alkaline storage batteries 
based on this invention (method of this 
invention), Sodium-hydroxide aqueous solution 
is added to composite particle powder A by 
which (beta)-CoOOH layer was formed by the 
surface of a nickel-hydroxide particle or the 
solid-solution particle mainly comprising a nickel 
hydroxide. In the presence of oxygen, a heat 
processing is carried out by 50-200 degrees C. 
It has the process 1 which (beta)-CoOOH layer 
is varied to a sodium containing cobalt- 
compound layer, and produces composite 
particle powder B, and the process 2 which 
produces an unsintered nickel electrode, using 
composite particle powder B as active-material 
powder. 



[0011] 

Composite particle powder A is the powder 
consisting of the composite particle which 
formed (beta)-CoOOH layer on the surface of a 
nickel-hydroxide particle or the soljd-solution 
particle mainly comprising a nickel hydroxide. 
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Composite particle powder A is produced as 
follows. For example, nickel-hydroxide 
powder, the powder consisting of the solid- 
solution particle mainly comprising a nickel 
hydroxide and metal cobalt powder, or cobalt- 
compound powder is mixed in an aqueous alkali 
solution. After forming the cobalt hydroxide 
layer on the surface of a nickel-hydroxide 
particle or the solid-solution particle mainly 
comprising a nickel hydroxide, this cobalt 
hydroxide layer is treated by oxidation by the 
oxidizing agent. It is made to change to (tseta)- 
CoOOH layer. 

As the solid-solution particle mainly 
comprising a nickel hydroxide, the substance 
that made the element of at least one kind 
selected as the nickel hydroxide out of cobalt, 
zinc, cadmium, calcium, manganese, 
magnesium, bismuth, the aluminum, and the 
yttrium solidly dissolve is illustrated. 

The swelling of the nickel hydroxide at the 
time of a charging-and-discharging cycle can be 
suppressed by using such a solid-solution 
particle. 

As cobalt-compound powder, the cobalt 
hydroxide powder and cobalt-oxide powder is 
illustrated. 

As an aqueous alkali solution, sodium- 
hydroxide aqueous solution, potassium- 
hydroxide aqueous solution, and lithium- 
hydroxide aqueous solution are illustrated. 



[0013] 

The cobalt hydroxide layer is formed by the 
surface of a nickel-hydroxide particle or the 
solid-solution particle mainly comprising a nickel 
hydroxide. This is because metal cobalt or a 
cobalt compound produces HCo02- in an 
aqueous alkali solution, and produced HCo02- 
precipitates as a Co(OH)2 on the surface of a 
nickel-hydroxide particle or the solid-solution 
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particle mainly comprising a nickel hydroxide. 



[0014] 

The suitable mixed molar ratio with the nickel- 
hydroxide powder or the solid-solution particle 
powder mainly comprising the nickel hydroxide 
and the metal cobalt powder when fomiing the 
cobalt hydroxide layer, or cobalt-compound 
powder is 100:1-100:20. 

When the mixing rate of metal cobalt powder 
or cobalt-compound powder is too little, 
sufficient cobalt hydroxide layer of quantity as a 
result (beta)-CoOOH layer, and a sodium 
containing cobalt-compound layer are not 
formed. It becomes difficult to obtain the very 
high-unsintered nickel electrode of the 
utilization factor of active material. 

Since the fill to the pole plate of the nickel 
hydroxide which is an active material reduces 
on the one side when said mixing rate is 
excessive, the electrode capacitance reduces. 



[0015] 

As an oxidizing agent used in order to vary the 
cobalt hydroxide layer to (beta)-CoOOH layer, 
peroxo potassium sulfate, peroxo ammonium 
sulfate, peroxo sodium sulfate, sodium 
hypochlorite, potassium permanganate, and a 
hydrogen peroxide are illustrated. 



[0016] 

Composite particle powder B adds sodium- 
hydroxide aqueous solution to composite 
particle powder A of the above. It is produced 
by setting in the presence of oxygen and heat 
processing by 50-200 degrees C. 
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[0017] 

Heat-processing temperature at the time of 
obtaining composite particle powder B is 
regulated by 50-200 degrees C. 

When heat-processing temperature is less 
than 50 degrees C, the sodium containing 
cobalt compound with a very high electric 
conductivity does not produce sufficiently. When 
heat-processing temperature exceeds 200 
degrees C on the one side, the tri-cobalt 
tetroxide (Co304) with a low electric 
conductivity produces. Therefore, it becomes 
difficult to obtain the very high-unsintered nickel 
electrode of the utilization factor of active 
material also in any case. 

A heat-processing time differs from with the 
quantity of the sodium-hydroxide aqueous 
solution to use, concentration, heat-processing 
temperature, etc. 

However, generally, it is 0.5-10 hours. 
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[0018] 

Now, the chemical structure of sodium 
containing cobalt compound is not certain in the 
present inventors. 

However, since this has a very high electric 
conductivity, it is not the mere mixture of a 
cobalt compound and sodium. It is conjectured 
that it is the compound, which has the special 
crystal structure of the form where sodium was 
received by the in crystal of a cobalt compound. 
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[Example] 

Hereafter, this invention is explained further in 
detail based on an Example. 

However, this invention is not limited to the 
following Example at all. In the range, which 
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does not change the essential point, it can 
change suitably and it can be implemented. 
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[0020] 

(Manufacture example 1 ) 

400 aqueous solution (a nickel-hydroxide 
powder lOOmolpart and 10 mol part of the 
cobalt hydroxide powder) of 110 weight-parts of 
total amounts and the 30 weight % sodium- 
hydroxide aqueous solution were stir-mixed. 
To this liquid, peroxo potassium sulfate is stir- 
mixed at a ratio (that is, 30 mol part) of 3 mols to 
1 mol of cobalt hydroxide in a liquid. Filtered 
separation is carried out after treating by 
oxidation. 
It washes in water. 
It dries. 

Composite particle powder A by which 
(beta)-CoOOH layer was formed by the surface 
of a nickel-hydroxide particle was produced. 
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[0021] 

Thus composite particle powder A and the 35 
weight % sodium-hydroxide aqueous solution 
which were obtained are stir-mixed by the 
weight ratio 1:10. 

After heat processing for 8 hours by 80 degrees 
C, filtered separation is carried out and it 
washes in water. 
It dries by 60 degrees C. 

Composite particle powder B by which the 
sodium containing cobalt-compound layer was 
formed by the surface of a nickel-hydroxide 
particle was produced (process 1). 

[0022] 

Subsequently, 40 weight-parts of the 1 weight % 
aqueous solution of 100 weight-parts of 
composite particle powder B and a 
methylcellulose are mixed, and slurry is 
prepared. 

This slurry is filled to foam nickel of 95% of 

porosity. 

It dries. 
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Compaction is carried out. 

The unsintered nickel electrode a1 was 
produced (process 2). 

This manufacture example 1 is equivalent to 
the Example of a method of this invention. 

[0023] 

(Comparison manufacture example 1) 
It replaces composite particle powder A 

With composite particle powder (composite 
particle powder with which the cobalt hydroxide 
layer was formed by the surface of a nickel- 
hydroxide particle) obtained, without treating by 
oxidation. Operation of the process 1 and the 
process 2 was done. The unsintered nickel 
electrode b1 was produced like the manufacture 
example 1 except the above. 
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[0024] 

(Comparison manufacture example 2) 
Operation of a process 1 was omitted. It is 
made to be the same as that of a manufacture 
example 1 except the above. 

The unsintered nickel electrode b2 was 
produced. 

This comparison manufacture example 2 is a 
manufacturing method according to the 
manufacturing method of the indication to 
Unexamined Japanese Patent 8- 24041 
gazette. 

[0025] 

(Comparison manufacture example 3) 

It added, stirring about 18 weight-parts of 
cobalt sulfates, after 1000 weight-parts of water 
carried out the mixed dispersion of the 100 
weight-parts of the nickel-hydroxide powder. 

Subsequently, it was dropped, stirring 1M 
sodium-hydroxide aqueous solution until pH of 
a liquid was set to about 11 . Stir is continued 1 
hour, keeping pH of a liquid to about 11. 
Reaction was completed. 

In order to keep pH in reaction almost 
uniformly, pH of a liquid drips 1M sodium- 
hydroxide aqueous solution by the point in time, 
which reduced a little. PH adjustment was 
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carried out. 

Filtered separation of the precipitate is carried 
out after reaction finishing. 
It washes in water. 
It dries. 

The composite particle powder with which the 
cobalt hydroxide layer was fonned by the 
surface of a nickel-hydroxide particle was 
produced. 

40 weight-parts of the 1 weight % aqueous 
solution of a methylcellulose are mixed with 100 
weight-parts of this composite particle powder, 
and slunry is prepared. 

This slurry is filled to foam nickel of 95% of 

porosity. 

It dries. 

Compaction is carried out. 

The unsintered nickel electrode b3 was 
produced. 

This comparison manufacture example 3 is a 
manufacturing method according to the 
manufacturing method of the indication to 62- 
Unexamined-Japanese-Patent 234867 gazette. 

[0026] 

<Experiment 1> 

In this experiment, the utilization factor of 
active material of each unsintered nickel 
electrode produced by the previous 
manufacture example 1 and the previous 
comparison manufacture example 1-3 was 
investigated. 

[0027] 

Each unsintered nickel electrode produced by 
the manufacture example 1 and the comparison 
manufacture example 1-3 (positive electrode), 
the well-known hydrogen absorbing alloy 
electrode (negative electrode), Polyamide 
nonwoven fabric (separator), the 30 weight % 
potassium-hydroxide aqueous solution 
(electrolyte), and A metal battery can, a metal 
battery cover are used. The alkaline storage 
battery of AA size was produced. 

In addition, since the battery capacity was 
controlled by the positive electrode 
capacitance, the electrochemical capacitance 
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8 ratio of a positive electrode and a negative 
electrode was set to 1 :1 .8. 
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[0028] 

About each of these batteries, after charging 
160% by 0.1 C, 30 cycles of the charging-and- 
discharging cycles which make 1 cycle the 
process which discharges to 1.0V by 1C are 
done. The discharge capacitance of an 
unsintered nickel electrode used to each battery 
is calculated about some cycles. The utilization 
factor of active material in the cycle was 
calculated from the discharge capacitance in 
each cycle based on the following expression. 



[0029] 

Utilization factor of active material (%) = {the 
discharge capacitance (mAh) in the cycle / an 
amount of nickel hydroxides (g) *288(mAh/g)} x 
100 



[0030] 

A result is shown to Figure 1 . 

Figure 1 takes the utilization factor of active 
material of each unsintered nickel electrode as 
a vertical axis. A charging-and-discharging 
cycle is taken as a horizontal axis. It is the 
shown graph. 

The utilization factor of active material of the 
vertical axis in Figure 1 is an index when setting 
utilization factor of active material of the 3rd 
cycle of an unsintered nickel electrode a1 to 
100. 

[0031] 

As shown to Figure 1, an unsintered nickel 
electrode a1 has a high utilization factor of 
active material in each cycle (comparing with 
unsintered nickel electrode b1, b2 and b3). 

From this fact, composite particle powder with 
which the sodium containing cobalt-compound 
layer was formed is used to the surface of a 
nickel-hydroxide particle as active-material 



02/08/30 



17/26 



(C) DERWENT 



JP10-188970-A 



[0 0 3 21 



[0 0 3 3] 

8 0° cizix^x. 4 5° 

C. 5 0° C. 6 0° 1 0 
0° C. 1 5 0° C. 2 0 0° 
C. 2 2 0° CXli2 5 0° C 

tLfczt u^\tm^m 1 1 m 

^JV^ b4, a2, a3, a4, 
a 5, a 6, b SS.TJ'b 6 ^{^ 

tL^ffi Lfc r J^^{i^a 1 t 

mu^zLXs AAi^-rx(DT/^ 

^W:^m2i,z7^-r, m2 
mi 



c c) ^t^x^ 
Ltcvjyx'h^o m2i,zn. 
mm^^ y ^j^m a 1 mm 
Ma?a^8o° c) ^io^^T(D 



"THOIVISOISI 

OERWENT 

powder. A method of this invention shows that 
the very high-unsintered nicl<el electrode of the 
utilization factor of active nnaterial can be 
obtained. 



[0032] 

<Experiment 2> 

In this experiment, the heat-processing 

temperature and the relationship of the 
utilization factor of active material in the process 

1 of a method of this invention were 
investigated. 

[0033] 

The heat-processing temperature in a process 1 
replaced 80 degrees C with 

45 degrees C, 50 degrees C, 60 degrees C, 
100 degrees C, 150 degrees C, 200 degrees C, 
220 degrees C, or 250 degrees C. It is made to 
be the same as that of a manufacture example 
1 except the above. In order, unsintered nickel 
electrodes b4, a2, a3, a4, a5, b5 and b6 were 
produced. 

Subsequently, these unsintered nickel 
electrodes were each used to the positive 
electrode. The alkaline storage battery of AA 
size is produced like experiment 1 except the 
above. A charging-and-discharging cycle test is 
done. It calculated for the cycle 3rd utilization 
factor of active material of each battery. 

A result is shown to Figure 2. 

Figure 2 takes the utilization factor of active 
material of each unsintered nickel electrode as 
a vertical axis. Heat-processing temperature 
(degrees C) is taken as a horizontal axis. It is 
the shown graph. 

In Figure 2, the data about an unsintered 
nickel electrode a1 (heat-processing 
temperature 80 degrees C) are also shown. 

The utilization factor of active material of the 
vertical axis in Figure 2 is an index when setting 
utilization factor of active material of the 3 rd 
cycle of an unsintered nickel electrode a1 to 
100. 
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[0034] 

From Figure 2, it turned out that in order to 
obtain the very high unsintered nicl<el electrode 
of the utilization factor of active material, it 
needs to consider as the range of 50-200 
degrees C so that heat-processing temperature 
in a process 1 may be regulated by this 
invention. 

[0035] 

<Experiment 3> 

In this experiment, the mixed molar ratio with 
suitable the nickel-hydroxide powder at the time 
of forming the cobalt hydroxide layer and the 
cobalt hydroxide powder for the surface of a 
nickel-hydroxide particle or the solid-solution 
particle mainly comprising a nickel hydroxide 
was investigated so that it might state below. 



[0036] 

110 weight-parts (a nickel-hydroxide powder 
lOOmolpart and a cobalt hydroxide powder 
0.5molpart, Imolpart, 5molpart, 15molpart, 
20molpart, 22.5molpart, or 25 mol part) of total 
amounts and 400 weight-parts of the 30 
weight % sodium-hydroxide aqueous solution 
were stir-mixed. 

Peroxo potassium sulfate is stir-mixed to this 

liquid with the ratio of 3 mols with respect to 1 

mol of cobalt hydroxide in a liquid. Filtered 

separation is canied out after treating by 

oxidation. 

It washes in water. 

It dries. 

Composite particle powder A by which 
(beta)-CoOOH layer was formed by the surface 
of a nickel-hydroxide particle was produced. 



[0037] 

This composite particle powder A was used. It is 
made to be the same as that of a manufacture 
example 1 except the above. 
In order, unsintered nickel electrode a7-a13 
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was produced. 

In addition, the fill to the plate of composite 
particle powder A of each unsintered nickel 
electrode was made equal. 

Subsequently, each of these unsintered 
nickel electrodes was used as a positive 
electrode. The alkaline storage battery of AA 
size is produced like experiment 1 except the 
above. A charging-and-discharging cycle test is 
done. It calculated for the 3'"* cycle of utilization 
factor of active material of each battery. 

A result is shown to Table 1 . 

Moreover, the capacitance of the 3rd cycle of 
each unsintered nickel electrode is shown to 
Figure 3. 

Figure 3 takes the capacitance of each 
unsintered nickel electrode as a vertical axis. 
The mole number of the cobalt hydroxide 
powder with respect to a nickel-hydroxide 
powder lOOmolpart is taken as a horizontal 
axis. It is the shown graph. 

In Table 1 and Figure 3, the data about an 
unsintered nickel electrode a1 (with respect to a 
nickel-hydroxide powder lOOmolpart cobalt 
hydroxide powder lOmolpart mixing) are also 
shown. 

The electrode capacitance of the vertical axis 
in Figure 3 is an index when setting the 
capacitance of the 3rd cycle of an unsintered 
nickel electrode a1 to 100. 
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m 1 ] [Table 1] 
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First row: Unsintered nickel electrode, 

Mol part of cobalt hydroxide to 1 00 mol part of nickel hydroxide. 
Utilization factor of active material. 
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[0039] 

As is evident from Table 1 , as for the mixing rate 
of the nickel-hydroxide powder at the time of 
forming the cobalt hydroxide layer on the 
surface of a nickel-hydroxide particle, and the 
cobalt hydroxide powder, when obtaining the 
high unsintered nickel electrode of the utilization 
factor of active material, more than a cobalt 
hydroxide powder 1 mol part to a nickel- 
hydroxide powder 1 0Omolpart is preferable. 



[0040] 

Moreover, from the figure 3, as for the mixing 
rate of nickel-hydroxide powder and the cobalt 
hydroxide powder, when preventing a extreme 
reduction of the electrode capacitance. Less 
than 20 mol part of cobalt to 100 mol part of a 
nickel-hydroxide powder is preferable. 
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[0041] 

If the result of Table 1 and Figure 3 is 
synthesized, it found out that in order to obtain 
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the unsintered nickel electrode with the high 
utilization factor of active material and great 
electrode capacitance, moreover, the 1-20 mols 
part of the cobalt hydroxide powder to 100 mol 
part of a nickel hydroxide powder is preferable. 
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[0042] 

The nickel-hydroxide powder was used in the 
Example of the above. 

However, it confirmed that the result similar to 
the above was obtained when the solid-solution 
powder which the element of at least one kind 
selected as the nickel hydroxide out of cobalt, 
zinc, cadmium, calcium, manganese, 
magnesium, bismuth, the aluminum, and the 
yttrium liquefied was used. 



[0043] 

Moreover, in the Example of the above, peroxo 
potassium sulfate was used as an oxidizing 
agent in a method of this invention. 

However, when using the other oxidizing 
agent mentioned earlier, it confimned that the 
result similar to the above was obtained. 



[0 0 4 4] 



[0044] 



[EFFECT OF THE INVENTION] 

According to a method of this invention, the very 
high-unsintered nickel electrode for alkaline 
storage batteries of the utilization factor of 
active material is producible. 



[BRIEF EXPLANATION OF DRAWINGS] 



m 1 1 [FIGURE 1] 

^^0^;>^&{c J; 's the graph, which showed the utilization 

IgiC- y ^ /\^mRXJ^m<D:^^iz ^^cto"" of active material to the 30th cycle of the 
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unsintered nickel electrode produced by the 
unsintered nickel electrode and the other 
method, which were produced by the method of 
this invention. 

[FIGURE 2] 

They are the heat-processing temperatures in 
the process 1 of a method of thjs invention, and 
the graph, which showed the relationship of the 
utilization factor of active material. 

[FIGURE 3] 

It is the graph, which showed the mixing rate of 
the cobalt hydroxide powder and the 
relationship of the electrode capacitance with 
respect to the nickel-hydroxide powder at the 
time of synthesizing composite particle powder 
A. 
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Vertical axis: Utilization factor for active material. 
Horizontal axis: Charge and discharge cycle. 

[[12] [FIGURE 21 
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Vertical axis: Capacitance. 

Horizontal axis: Mixed mol part of cobalt hydroxide 

to 100 mol part of nickel hydroxide powder. 
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